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(54) MAGNETIC DISK DRIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic disk 
drive in simple structure with high reliability by 
eliminating a part where a microactuator slides and 
decreasing the number of microactuators when an 
actuator using a piezoelectric element is actualized. 
SOLUTION: A carriage-side actuator fixation part and a 
magnetic-head-side actuator fixation part of a 
microactuator mount part are connected by a flexible 
connection part and a microactuator, and those are 
arranged at mount parts which are halved along the 
lengthwise center line of a suspension. Consequently, 
there is no part which comes into slide contact with the 
microactuator, so dust due to a slide is not produced and 
high reliability is obtained by the simple structure. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The slider which carried the magnetic head which writes information in a magnetic disk and 
reads it, FUREKUSHA for supporting said slider flexibly, and the load beam for giving the suitable load 
for said slider, The micro-actuator loading section it was connected [ micro-actuator / beam / said / 
load ], and the micro-actuator formed in said micro-actuator loading section, In the head support device 
in which it has a fixed part for fixing the micro-actuator loading section to the arm of carriage The 
actuator fixed part by the side of the carriage of said micro-actuator loading section and the actuator 
fixed part by the side of the magnetic head are prepared in one side to said load beam longitudinal 
direction center line. The head support device characterized by connecting by one flexible arm which 
can be expanded and contracted in the other side of said center line. 

[Claim 2] The head support device characterized by having turned said arm in the direction of said 
micro-actuator side, and considering as a **** configuration in a head support device according to claim 
1. 

[Claim 3] FUREKUSHA for supporting flexibly the slider which carried the magnetic head which writes 
information in a magnetic disk and reads it, The micro-actuator loading section connected with the load 
beam and said load beam for giving the suitable load for said slider, In the head support device in which 
it has a fixed part for fixing said micro-actuator loading section to the arm of carriage said micro- 
actuator loading section The head support device characterized by having equipped with the carriage 
side [ one ] actuator fixed part and the magnetic-head side [ one ] actuator fixed part one side carried out 
crosswise 2 ****s to a load beam longitudinal direction center line, and preparing the flexible arm 
which can be expanded and contracted in it to a longitudinal direction at the other side. 
[Claim 4] The slider which carried the magnetic head which writes information in a magnetic disk and 
reads it, FUREKUSHA for supporting said slider flexibly, and the load beam for giving the suitable load 
for said slider, The micro-actuator loading section it was connected [ micro-actuator / beam / said / 
load ], and the micro-actuator formed in said micro-actuator loading section, In the head support device 
in which it has a fixed part for fixing the micro-actuator loading section to the arm of carriage said 
micro-actuator loading section It is the head support device which it connects with several arms with one 
micro-actuator, and said micro-actuator is formed in one side carried out crosswise 2 ****s to a load 
beam longitudinal direction center line, and is characterized by making said arm into a **** 
configuration in said direction of a micro-actuator. 

[Claim 5] The disk which records information, and the magnetic head which reads by writing 
information in said disk, The suspension which supports the magnetic head, and the carriage holding a 
suspension, In the magnetic disk drive which has the coarse adjustment actuator which drives said 
carriage, and the micro-actuator for jogging which drives the magnetic head, and prepared the micro- 
actuator loading section between carriage and a suspension Prepare a window part in said micro-actuator 
loading section, and the outer frame section which does not intersect the longitudinal direction center 
line of the suspension of a window part is constituted from a flexible connection member which can be 
expanded and contracted in a suspension longitudinal direction. The magnetic disk drive characterized 
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by what said micro-actuator was installed between said outer frame sections, and the fitting location of 
said micro-actuator was established for in one side of the loading section carried out 2 ****s with a 
suspension longitudinal direction center line. 

[Claim 6] The magnetic disk drive characterized by making said outer frame section by the side of a disk 
core into a convex configuration in a magnetic disk drive according to claim 5 in the direction which 
keeps away from a disk core. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a magnetic disk drive, and relates to the magnetic disk 
drive using the magnetic-head support device and it which carried the micro-actuator for positioning the 
magnetic head on a target truck especially at a precision. 
[0002] 

[Description of the Prior Art] The magnetic head must carry out very highly precise positioning to a 
target truck with large-capacity-izing of a magnetic disk drive in recent years. Therefore, in the magnetic 
disk drive, it moves coarsely with the voice coil motor formed in the magnetic head and the opposite 
side to the carriage center of rotation, and the drive of a configuration of having equipped the suspension 
part with the actuator for jogging is proposed. 

[0003] For example, in JP,1 1-1631 1,A, the configuration which forms and drives a micro-actuator 
between the suspensions which were equipped with a load beam and the magnetic head in addition to 
the coarse adjustment actuator is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] the electromagnetism which used the coil and the magnet for 
the micro-actuator conventionally - although the mold was also examined, in recent years, the piezo- 
electric mold which used piezoelectric devices, such as PZT, from a viewpoint of rigidity or a 
manufacturing cost is being put in practical use recently. 

[0005] However, the piezoelectric device has the fault of it being weak to an impact or sliding since it is 
a brittle material, and being easy to generate dust from a sliding part and the part which the stress at the 
time of an impact or a piezoelectric-device drive concentrates. In a magnetic disk drive, when dust is 
generated, it becomes difficult to maintain the proper flying height and it becomes impossible to record 
and reproduce, and since spacing (flying height) of the surfacing side of a slider and disk front face in 
which the magnetic head was carried from a viewpoint of the improvement in recording density is very 
as small as dozens of nm, in being the worst, breakage of a slider and a disk may arise and it leads to the 
fall of the dependability of a magnetic disk drive, therefore, in case a piezoelectric device is used, a 
sliding part is abandoned as much as possible, and the technical problem that it will not become about 
the stress generated when the case where an impact is added from the magnetic disk drive exterior, and a 
piezoelectric device are driven if there is no small comb as much as possible occurs. 
[0006] Moreover, in order to secure above-mentioned dependability and mass-production nature, the 
technical problem that he wants to lessen the use number of a piezoelectric device also occurs. 
[0007] Furthermore, in order to avoid that a disk side is damaged when a disk and a suspension deform 
by the external impact at the time of an operation halt of a magnetic disk drive and both contact at it 
with the magnetic disk drive which adopts the load unload device in which the magnetic head is made to 
shunt on the outside of a disk, it is a technical problem to make a suspension shunt completely besides a 
disk. For this reason, the technical problem that he wants to make width of face of a micro-actuator 
small also occurs. 
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[0008] The purpose of this invention solves the above-mentioned technical problem (at least one), there 
is little number of a piezoelectric device, it is easy to constitute, and the sliding section is to offer the 
magnetic disk drive using the actuator configuration and it out of which positioning has come correctly 
few. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the window part was 
prepared in the micro-actuator loading section, the outer frame section which does not intersect the 
suspension longitudinal direction center line of a window part was used as the flexible connection 
member which can be expanded and contracted in a suspension longitudinal direction, and it considered 
as the configuration which arranges the outer frame section on the outside of a micro-actuator to a 
suspension longitudinal direction center line. Thereby, except a fixed part, since a micro-actuator both 
does not contact other members at the time of actuation and an impact, it can avoid generating of the 
dust by sliding. Moreover, when a connection member shares the stress generated at the time of an 
impact at the time of an impact and a connection member deforms freely at the time of actuation, 
concentration of the stress to a micro-actuator can be eased and the dependability of a magnetic disk 
drive can be improved. 

[0010] Moreover, the number of an actuator can be decreased while generating of the dust by sliding 
mentioned above by preparing the flexible connection member which can be expanded and contracted in 
one side of the loading base of the piezoelectric device carried out 2 ****s with a suspension 
longitudinal direction center line, and forming a micro-actuator in another side is avoidable, in order to 
lessen the use number of a piezoelectric device. 

[001 1] Moreover, contact on the micro-actuator loading section and a disk is avoidable by making into a 
convex configuration the configuration of the flexible connection member in which the aforementioned 
telescopic motion is possible in the direction which keeps away from a disk core. 
[0012] 

[Embodiment of the Invention] The example of this invention is explained to a detail using a drawing 
below. 

[0013] Drawin g 1 is the perspective view of the magnetic disk drive which applied this invention, and, 
for the perspective view of the suspension, and drawing 3 , the side elevation of a suspension and 
drawing 4 are [ drawing 2 / the explanatory view of a micro-actuator of operation and drawing 6 of the 
plan of a suspension and drawing 5 ] the A-A sectional views of drawing 2 . 
[0014] In this example, the slider 3 which carried the magnetic head in the point of the load beam 1 
through FUREKUSHA 2 is attached. The load beam 1 is being fixed to the end of the micro-actuator 
loading section 4 by welding etc., and mounting 5 is really formed in the other end of the micro-actuator 
loading section 4. Mounting 5 may be fixed by welding etc. as another object. From this load beam 1 to 
the mounting 5 is called a suspension here. In addition, mounting 5 is being fixed to carriage 6 by the 
caulking etc. With the driving force of a voice coil motor, carriage 6 can access the magnetic head by 
rotating centering on the pivot shaft 7 in the radius location of the arbitration on a disk 8. Furthermore, 
the micro-actuator 9 which consisted of piezoelectric devices (piezo-electric element) is fixed to the 
micro-actuator loading section 4. By driving this micro-actuator 9, alignment with the very small 
magnetic head is performed. 

[0015] Drawing 2 and the level difference section of drawin g 6 are the fixed locations 45 for fixing a 
micro-actuator 9, and while enabling it to fix a micro-actuator easily, he is trying for a micro-actuator 
not to project greatly upward. This level difference section is processed into concave so that it may be 
easy to position a micro-actuator by the press or etching. The arm 41, the magnetic-head side micro- 
actuator fixed part 42, and the carriage side micro-actuator fixed part 43 constitute the micro-actuator 
loading section 4 of this example in one. 

[0016] The arm 41 has been arranged in the loading section 4 by the side of the disk core of the loading 
section 4 carried out 2 ****s with the longitudinal direction center line 10 so that it may not contact and 
slide with a micro-actuator 9, and it arranges the micro-actuator in the outside micro-actuator loading 
section 4. Both do not contact and slide by arranging a micro-actuator 9 and an arm 41 separately 
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bordering on a center line 10. If it puts in another way, the contact and sliding which may generate a 
micro-actuator and an arm in the case of the structure piled up in the height direction can be prevented. 
Furthermore, the end of an arm 41 is joined to the magnetic-head side micro-actuator fixed part 42, and 
the other end is joined to the carriage side micro-actuator fixed part 43. Moreover, the arm 41 is made 
into the convex configuration in the direction which keeps away from the core of a disk so that it may 
become flexible to extent which does not check actuation of a micro-actuator 9. In order that the micro- 
actuator loading section 4 may avoid too much deformation at the time of an impact and may make the 
height of the whole suspension small, its thickness of 0.15mm - about 0.3mm is desirable. 
[0017] Moreover, the micro-actuator loading section 4 has the desirable thing to depend on a press and 
which it pierces or is formed using etching processing because of reduction of a manufacturing 
tolerance, and reduction of a manufacturing cost. 

[0018] To extent which does not check actuation of a micro-actuator 9, an arm 41 must be flexible in a 
hand of cut, and must be ** in the direction of a field. For that purpose, it is effective to lengthen the 
path length (die length meeting the center line of a configuration) of an arm and to make width of face of 
an arm small. However, since the moment of inertia over a suspension longitudinal direction medial axis 
becomes large as a suspension full (distance to the apogee of an arm seen from the suspension 
longitudinal direction center line) becomes large, the torsional vibration of the suspension about a 
longitudinal direction medial axis increases, and there is a problem of having a bad influence on 
magnetic-head positioning actuation. Therefore, as for an arm, it is desirable to make it the long 
configuration of path length, making a suspension full small. As shown in this example, while being 
able to lengthen path length by considering as a U character mold to such a demand as compared with 
the arm configuration of for example, a V character mold, without seldom enlarging moment of inertia 
about the longitudinal medial axis of a suspension, it is avoidable that an arm 41 contacts and slides with 
a micro-actuator 9. 

[0019] Although considered as the U character mold in this example, it is good also as a character type 
of KO. However, the direction of stress concentration made into the U character configuration is 
desirable few. Furthermore, moment of inertia of the circumference of the suspension longitudinal 
direction center line 10 can be made small by making an arm 41 into a **** configuration toward the 
suspension longitudinal direction center line 10. Thereby, torsional vibration can be suppressed. 
Moreover, in the magnetic disk drive which adopts the load unload device in which the magnetic head is 
made to shunt besides a disk, at the time of a disk halt, a part of disk and suspension may contact by the 
impact, and a disk front face may be damaged. In order to prevent this damage, it is necessary to make a 
suspension shunt completely besides a disk. In this example, it can make full [ of a suspension ] small by 
making an arm 41 into a **** configuration toward a center line 10. For this reason, the distance 
(include angle) which makes a suspension shunt a disk side completely may be small. That is, it 
becomes easy to make it shunt as a result. 

[0020] Since the thickness of the micro-actuator loading section is about 0.15-0.3mm about the width of 
face of an arm 41, it is desirable that it is the thickness of the viewpoint of dispersion control of the arm 
cross-section configuration at the time of processing or workability to a micro-actuator and more than 
equivalent, and the width of face which is about 0.3-0.4mm is desirable. 

[0021] One example of the deformation condition of the suspension when driving a micro-actuator to 
drawing 5 is shown. The arrow head in a micro-actuator 9 shows the flexible direction of a micro- 
actuator 9. An up electrode (not shown) and a lower electrode (not shown) are prepared in a micro- 
actuator 9, and it is fixed to the micro-actuator loading section 4 by the adhesives (not shown) which 
have conductivity. The micro-actuator loading section 4 serves as 0 potential electrically through 
mounting 5 or carriage 6. 

[0022] As shown in drawing 5 , where a signal is inputted into an up electrode, a micro-actuator 9 
expands and contracts with the electrode (forward, negative) of a signal. The flexible direction can be 
decided with the combination of the direction of polarization, and the electrode of a signal. Moreover, 
the magnitude of telescopic motion is controlled by magnitude of the electrical potential difference of a 
signal. For example, as shown in drawing 5 (1), when a micro-actuator 9 carries out shrunken 
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deformation to a longitudinal direction, the whole suspension deforms into the bottom to a center line 
like drawing 5 (1). Thereby, a slider 3 (not shown) also becomes possible [ moving slightly to the center 
line down side ]. Moreover, as shown in drawing 5 (2), when a micro-actuator 9 carries out deformation 
extended to a longitudinal direction, in the whole suspension, it deforms into the bottom to a center line 
like drawing 5 (2). Consequently, a slider 3 (not shown) can be made to move slightly in the direction 
contrary to drawing 5 (1). 

[0023] In this case, since the arm 41 of the micro-actuator loading section 4 is the configuration which 
can deform into the both directions of a suspension longitudinal direction and the cross direction easily 
as shown in drawing 5 , it does not have a possibility of barring actuation of a micro-actuator 9. 
[0024] By these configurations, a micro-actuator 9 does not have the part which contacts the micro- 
actuator loading section 4 except a fixed part. Moreover, since the location which contacts between a 
micro-actuator 9 and the micro-actuator loading section 4 does not exist even when an impact joins the 
time of actuation, and a magnetic disk drive and a micro-actuator 9 deforms, there is also no possibility 
that a micro-actuator 9 may slide, and there is no possibility that the dependability of a magnetic disk 
drive may fall according to dust generating. Moreover, when impulse force is added, the inertial force of 
the load beam 1 joins a micro-actuator 9, but in order that the arm 41 of the micro-actuator loading 
section 4 may share it, the stress produced in a micro-actuator 9 is eased. For this reason, it is hard 
coming to damage a micro-actuator 9, and dependability as a magnetic disk drive can be made high. 
[0025] In addition, with the structure of JP,1 1-1631 1,A, the micro-actuator fixed part by the side of a 
slider carries out rotation actuation a core [ the intersection of three supporting beams ]. For this reason, 
a micro-actuator must also learn and deform into a fixed part. As a result, it will deform except a micro- 
actuator requiring for the drive of a slider, and since the stress produced in a micro-actuator becomes 
large, there is a problem of being easy to generate dust from stress raisers. However, since a suspension 
longitudinal direction and the cross direction can do an arm 41 flexibly like drawing 5 in this invention 
and deformation of a micro-actuator 9 is not restrained, the danger of dust generating can be fallen and 
the dependability of a magnetic disk drive can be improved. 

[0026] Next, the 2nd example which used arm 41 configuration as the V character mold from the U 
character mold at drawing 7 is shown. Moreover, the 3rd example which made arm 41 configuration the 
straight line at drawing 8 is shown. 

[0027] The difference from the 1st example is only the configuration of an arm 41. The center line 
distance of an arm 41 becomes short, and the rigidity of a suspension longitudinal direction increases 
from the U character mold of the 1st example as it becomes the V character mold of the 2nd example, 
and the linear model of the 3rd example. For this reason, since the amount of minute displacement of a 
slider decreases when the displacement force of a micro-actuator is fixed, big power is needed when 
carrying out the variation rate of the same amount as the 1st example. On the other hand, when rigidity 
improves, the natural frequency of a suspension increases and suspension vibration by disturbance, such 
as airstream accompanying disk rotation, can be made small. There is also an advantage that the 
amplitude of the slider by disturbance can be made small as this result. Moreover, since the vibration 
frequency of characteristic value increases, there is also an advantage of being easy to control. 
[0028] Like the 1st example, since the 2nd example and the 3rd example have formed the micro-actuator 
9 and the arm 41 in the separate location, the problem of both sliding and carrying out raising dust does 
not have them. Moreover, with one micro-actuator, in order to carry out the minute variation rate of the 
slider, it excels in dependability and productivity (mass-production nature). Furthermore, in the 2nd 
example, like the 1st example, an arm 41 is used as a V character mold, and it is considering as the 
convex configuration in the direction of a micro-actuator. Thereby, while being able to reduce the 
rigidity of an arm 41, it can make full [ of a micro-actuator 9 ] small. Moreover, since it becomes a 
convex configuration in the direction which keeps away from a disk core, this also has the same 
advantage as the 1st example that the micro-actuator loading section and a disk cannot contact easily due 
to an external impact. 

[0029] If the amount of displacement in various kinds of arm configurations is calculated by count and 
a-less dimension is formed with the variation rate of the 1st example, in the 2nd example, only about 0.2 
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will be produced in about 0.8 and the 3rd example to the variation rate 1 of the 1st example. The U 
character mold of the 1st example is the most flexible, and this result shows that the amount of 
displacement of the magnetic head is the largest at the time of a piezoelectric-device drive, the big 
variation rate of this thing to a slider — case an amount is required — U configuration of the 1st example 
— moreover, a slider - a variation rate — what is necessary is just to choose arm 41 configuration of the 
2nd and 3rd example, when improvement in the characteristic value (vibration frequency) of a 
suspension is more nearly required than an amount 

[0030] Drawing 9 and drawing 10 are the plans having shown the 4th example of this invention, and the 
5th example. The difference between both examples and the 1st example is the point of having formed 
two arms 41 in the micro-actuator loading section 4 for the purpose of improvement in shock-proof 
ability. In the 4th example, the arm 41 by the side of a disk 8 serves as a convex in the direction which 
keeps away from a disk core. That is, the suspension longitudinal direction center line 10 is turned to. 
For this reason, since the arm 41 by the side of a disk shunts completely besides a disk 8 in the magnetic 
disk drive which has a load unload (L-UL) device when a slider shunts out of a disk as shown in this 
drawing, both do not contact by the impact. This is the same as that of the 1st example. 
[0031] Here, although the L-UL device of this example is a device in which the tab 1 1 formed at the tip 
of a suspension 1 runs aground and shunts on a lamp 20, the effectiveness of this example is not limited 
to this device. The arm 41 of a side far from a disk has connected the magnetic-head side micro-actuator 
fixed part 42 and the carriage side micro-actuator fixed part 43 in the direction (the same direction as the 
arm 41 by the side of a disk) which keeps away from a disk core by that of the U character mold 
configuration of a convex. Thereby, it makes it possible to newly form the arm 41 of a side far from a 
disk, making the fitting location of a micro-actuator 9 into the outside of the micro-actuator loading 
section 4 like the 1st example. By forming a micro-actuator 9 outside, it becomes possible to obtain the 
big variation rate of a slider by the small force. 

[0032] The arm 41 of this outside can ease the stress generated in a micro-actuator 9, when impulse 
force is added from the exterior. When a vertical impact is added to a disk side, specifically, it becomes 
possible to fall the stress produced in a micro-actuator 9 by two arms 41 as compared with the 1st 
example in order to share the inertial force of the suspension 1 at the time of an impact with a micro- 
actuator 9 and to catch it. As this result, the shock-proof ability of a magnetic disk drive can be 
improved, and dependability can be made high. The effectiveness by the arm 41 of a side far from a disk 
will become possible [ reducing 30 to about 40% ], if the maximum stress of the micro-actuator 9 in case 
there is no it is set to 1 . [ the ] If the rigidity of an arm 41 is raised, since the maximum stress of the 
micro-actuator 9 by the impact can be reduced, it becomes possible to raise shock-proof ability. 
[0033] On the other hand, forming two arms 41 and raising the rigidity of an arm 41 have a possibility 
of becoming the hindrance of telescopic motion of a micro-actuator 9. In order to avoid this, arm 41 
configuration is used as the U character mold in this example. Moreover, by making the arm 41 of a side 
far from a disk 8 into a convex in the direction which keeps away from a disk 8, constraint is lost in the 
magnitude of a U character mold, and the rigid low arm 41 can be offered in the flexible direction of a 
micro-actuator 9. consequently, an external impact — strong - and the micro-actuator 9 — sufficient 
slider - it becomes possible to obtain a variation rate. 

[0034] The difference between the 4th example and the 5th example is the point of making two arms 41 
into the **** U character mold configuration toward the suspension longitudinal direction center line 10 
in the 5th example. By making the arm 41 of a side far from a disk 8 into a **** U character mold 
configuration toward the suspension longitudinal direction center line 10, inertial force of the suspension 
loading section 4 of the circumference of said center line 10 can be made small. Thereby, torsional 
oscillation of a suspension 1 can be made small. Moreover, also in this example, like the 4th example, 
since the maximum stress of a micro-actuator 9 can be reduced by the arm 41, shock-proof ability can be 
raised. 

[0035] In addition, in drawing 10 , it is good also as a configuration connected in a straight line, without 
making the arm 41 of the opposite side into U configuration as mentioned above on both sides of a 
micro-actuator 9 and a center line 10. In this case, the amount of displacement generated by driving an 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/24/2004 



i 



Page 6 of 6 



actuator 9 becomes small when the same amount as the drive current of the configuration of drawin g 10 
is applied. However, there is an advantage which can improve the direction rigidity of a field. 
[0036] Next, the 6th example is shown in drawing 1 1 . the location where the difference with the 
example of drawing 10 counters a micro-actuator 9 on both sides of a center line 10 — a micro-actuator 9 
and abbreviation — it is the point of having formed the arm 50 of the same configuration as a dummy 
actuator. The mass balance of the right and left to a center line 10 can be maintained by forming this arm 
50. Thus, the torsional vibration generated in the direction of torsion to a center line can be controlled by 
maintaining balance according to the external force (external force, such as airstream generated with 
disk rotation) of a suspension. Positioning-accuracy degradation of the torsional vibration is carried out 
for moving the magnetic head to the disk radial. Since the mass imbalance which poses a problem is 
abolished and torsional vibration can be controlled when constituted from one micro-actuator by 
considering as the configuration of this example, the magnetic head can be positioned with high 
positioning accuracy. 

[0037] Moreover, since a dummy actuator shares and receives the one section of an impact with a 
dummy micro-actuator even when an external impact is added, the impulse force which joins a micro- 
actuator 41 can be eased. That is, shock-proof ability can be improved. For example, when dropping a 
magnetic disk drive, contiguity acts on a disk side and acceleration acts a suspension in the direction 
keeping away. The micro-actuator consists of piezo-electric elements etc., a piezo-electric element is 
weak to impulse force because of the brittle material of the ceramics, a crack etc. occurs by receiving 
impulse force, and there is a problem of losing the function. For this reason, by forming the arm 50 
which is a dummy actuator, as stated previously, impulse force is eased, and there is also an advantage 
referred to as being able to attain reinforcement of equipment. In addition, it cannot be overemphasized 
that this configuration is applicable not only to the example of drawing 10 but other examples. 
[0038] 

[Effect of the Invention] According to this invention, except a fixed part, since the time of an impact 
does not contact other members at the time of actuation, a micro-actuator can avoid generating of the 
dust by sliding. Moreover, when a connection member shares the stress generated at the time of an 
impact at the time of an impact and a connection member deforms freely at the time of actuation, 
concentration of the stress to a micro-actuator can be eased. Moreover, the use number of a micro- 
actuator can be reduced. Moreover, contact on the micro-actuator loading section and a disk is avoidable 
with an external impact. The dependability of a magnetic disk drive can be improved from these matters. 



[Translation done.] 
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